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DETERGENT COMPOSITION 



BACKGROUND OF THE INVENTION 



Field of the Invention: 



The present invention relates to a detergent composition, and. more parbcularly to a detergent 
composer, comprising a specific type of polymer parte*, which exhibts a super** ^phys-oa- 
cal Sashing performance, and gives a remarkably reduced irr.tat.on and m.n.mal damage to the object 

70 being washed. 

Description of the Background Art 

There are detergent compositions which comprise particles with an object of promoting mechanical 
washina Derformances. Some examples known in the art are as follows: 

wasrnng perfwmanw P ^ % ^ ^ ^ ^ ^ having a p^cie s, 2 e of 

50 am or smalle? and an interna, surface area of 100 m>/g or greater. The P 01 ^^'^ 8 ^ 
dhnnylbenzene. styrene. or alkyl styrene. and a mixture of two or more of these polymers. A 20 * or less 
20 TSZZvers preparediom acrylic acid and/or methacrylic acid derivatives may optonally be used 
in combination. (German Democratic Republic Patent No. 209733) u . AMBh i..nmiJ« 
(2) A detergent composition for washing contact lens, the face, or hands wh.ch contams 0.001-25 o 
by w Jg t of^oTymer parses having a size of 0.1-10 urn. Powers may be selected from hydro** *e 
Soaked 'ny. po.ymer. and polymers of polyhydroxy methacrylic acd. acrybc acid, or poly(N- 

" Z tkln'Sser containing 2.5-20% by weight of pear, powder or chips having a size of 

100-500 urn. (Japanese Patent Laid-open No. 13152/1981) i„ ; ^«: WA ^ 

AmonTthe^ove detergent compositions, the composition (1) has hard particles wh,ch are .rntabve to 
the ^n ToHma.. particie sizes of this composition do not give a good detergent 

oo composition (2) comprises polymer particles of which the average diameter 
imparts very low irritation. Its mechanical washing performance .s. however, not 

detergent composition (3) exhibits high detergency. but imparts harsh .mtabon to the stan. Th. ^ ^be^use 
JSs cTnSned in this composition are hard and not regular in shape. They have the, nsk of damagmg 
Xn s^face and thus are not suitable for use as a component of detergents for washmg stan. 
35 As can be seen in these detergent compositions, conventional techn.ques couW not satisfy the 
deteraencT and non-irritatJon at the same time. The one can only be satisfied at the saenfice of the other. 
Si teeT^roblem which has needed to be solved in conventional detergent camp-ons. 

in vie^ of*is situation, the present inventors have conducted extensive stud.es concern.ng , the 
relaLS be3 the characteristics of polymer particles and their detergency. As a result 
40 ntve foTnd fraTdetergent compositions comprising polymer particles having a su,table modulus o e lasfccrty 
^d a sicSc %ole size could surprisingly exhibit superior detergency wrttout jmparbng .mtehon ^and 
allaTSZ object to be washed, and that, if a germicide is incorporated in add.t.on to such poller 
paS. stelz^on effects on the object to be washed by the detergent compos.t.on were greatly 
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enhanced. 

SUMMARY OF THE INVENTION 
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Accordingly, an object of the present invention is to provide a detergent composttion coming 
polym^pSs having an average particle size of 50*00 um in 5% by weight sodium ch.or.de aqueous 
Son and a modulus of elasticity of 1 x 103 - 5 x 10* dyrte/cm* m sa.d aqueous soluton. 

ToS object of the present invention is to provide a detergent composton further compnsmg a 

germicide. 
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from the following description. 
Any polymorph 

J7?1 7 1 <? ime/cm*. If the modulus of elasticrty * ^irgent composition has the risk 

s not sicient On the other hand, if greater J» 5>M* J^Jiylr polymer partic.es is measured by 
of damaging the object to be washed Here. *e moddu °^ ^ 5 . /o ^ ium chloride aqueous solution 
£e following method. A single layer of polymer V***™"™ * m pan is p ,aced in a themmal stress 
£ aVleast one hour is placed on an aluminum sampl ■*»» P •» of , IS put onto the 
nTeiuring device (TMA/SS10. manufactured J^^S^JJ** «** h0,der P Tnn 
™ ple in advance at room temperature J^^aTTSU stress of 1 g amplitude and 0 005 Hz 
of quartz and having a 0.71 mm* ^f* 0 "* ^rminS from the strain, produced, 
evcle is charged. The modulus of elasticrty is then <^"*j™\ ^ cle size 0 f 50-500 um. preferably 
V Tne p*Lr particles of the present i™ntion have Ti^TE*. *» b smaller than 50 um. 
0 , io*3uO um. in 5% sodium chloride ^^Z^r^So^. inconsistency and irritation to 
1 detergency of the composition is ™t ^«en Jf ^ ^ Mcmscopic photography at a 50-100 
Z skin result. Particle sizes are measured .n th.s mventioni ay op^ us for n 

^cation. ^^^"i^SU ^ the slide , covered v*th a cover slide. 
, An^T^^ Po^rs obtained by block 

p^S-S - — • shapes of - 

r&tCiVS^ POW- can b. used asthe mate,, for the polymer partc.es. 
. Muctu^ from carrageenan. gelatin agar, 

Examples of hydrophillic polymers td^ethylcellulose. carboxymethylc^llutose 

tr^acanth gum. viscose, methylcellulose. e *y^""' ose ' " y ° of oolyvalent metal salts: cross-linked 

S^-Sohi or the like, and stabilized «** " methaCry ' iC 

Zop^fymers or copolymers of two 
» (hereinafter collectively referred to as ^^''^SSulfonic acid or salts thereof, styrenesu - 
L like, substituted (meth)acry.ic ^^^^t^YrroMo^, vinylmethyl ethen polyethy^ 
tonic acid or salts thereof. »y*»»^^ of saponified vinyl acetate-methyl 

e^e oxide (methjacryiic acid ester, and the ^T^^!^' sapo™ fied *»**™*? 
ablate copolym.^ 

* KSESS^^ ff Pjjj - JJS^ modulu8 of elasticity is to polymerize 
£, example of producing such as polyfunction*! vinyl monomer or 

a monomer or a mixture of ™**"^ t ^ 0 Z than vinyl group. e.g. epoxy W.J 

other monomers having at least h»o fancM groups othe ^ ^ ^ ^ ^ to reart * 

45 conventional method. Another method n first to produce a nom po y ona| ^ mo nomers are 

inking agent with the homopolymer or ^^^^Xlene glycol diacrylate. polyetinyl- 
&eth7tene*is(acry.amide). ethylene glycol "J^^S* Joss-Unking agents having at least 
ene glycol dimethacrylate. trimethylolpropane glyc idyl ether-, diisocyanate-. and 

■ S Wtional groups other than vinyl group tnclude. ' or f^ e JJertype compounds are ethylene 
go ZS^oompounds. Of these, given JgJ ether, giycerol tng.ycidy. 

Tcol diglyddyl ether, polyethylene d,glycol ^"^s^W » compounds are methylena-tos- 

ELl*. MN-toWr, thy*-*-*. t^^^^^Sfc «* "»'■ ma> *J 68 
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m s,ve,y inured. *om » aspect - M a better expan.cn ra«o. — - 
produc d from one or more ^f^^^ a expansi on ratio in 5% sodium chloride aqueous 
r^^JSMSH He r^o is expressed by «. ratio of the expanded 

^r^dUeterfo^edn f^T^J^L. obt*ned by a known suspension po-y- 
Given as examples of hydrophobic P*?™*** ™T monovinyl monomer which can produce a 
meriration. using or without using an organ* so^of f a n, ono y^ (me th)acrylate. substituted 
^ornopolymer having a glass transition ^ ^ o/Le of the above rnonovmy. 

aIky . (mediate fatty add ^^J^«^ 0). other monovinyl monomers which are 
monomers 0). or (in) a m.xture of the a^mon y ^ , monomers . 

mentioned below as group A monovmyl ^^/"Xiacrylate. ethyl acrylate. propyl acrylate. butyl 
Here given as examples of alky! Jadecyl acrylate. and the like: as 

acrylate. l-ethylhexy. acrylate. dodecy. ^^^J^^^ acrylate. benzyl acrylate. 
examples of substituted alkyl acrylates are 2 ^ m0 ^ y ' 7 , '^acrylate. 2-ethylhexyl (meth)acrylate 
, STS. like: as examples of alky. *• ■« - as examples of 
decyl (meth)acrylate. dw^^ 

fatty acid vinyl esters are vinyl acetate. ^S^S!^^ such 38 P- me *Y lstyrene ; ^ 

The group A monovinyl monomers ^J*™*££ produce a homopolymer having a glass 
ch,orosty?ene. and the like: Mft^-J-J C^late. ethyl (meth)ac^late propyl (rnet£ 
„ transition temperature above 25 C such as methacrylonitrile. vinyl chlonde. and the , Ute. 

achate, t-buty. S£T« amount not impairing the charactenst.es of the 

These group A monovinyl monomers can db auucu 

resulting polymers, such as the modulus ^.benzene, trivinylbenzene. ethylene glycol 

. dime^<^^ - « - 

S monomers, in which the*** ™T^e ™o™Z» 9 a functional group such as an 
characteristics of the resulting polymers and b) ^ acld , methacrylic acd. etc.). or 
30 epoxy group (e.g. glyddyl rneto^^ 

30 th P e7ke 9 Such reactive coders .are used ^^^^ natural rubber, styrene butadiene rubber 
,„ addition, ethylene rubber .P^f*"*^^ ^ e can be used as a hydrophobic polymer. 
(SBR). butadiene rubber (BR), "*^J£^Ji« the above hydrophillic po*Mr* £ 

^nyfc add salts or (math) "^J^,,^ ^ *, deters compos*." of me present 
It is desirable mat polymer * J^J^erlv . M0% by weioM. 

, kMnlta. i« -.--ntw.01 0.1-30% b* rjJ^if^SwhSlo polymers » no! mstrfcted to MM 
The methods ot preparation of P I *?"<™~?^ I L selected Irom conventionally Knovm block 
descrfbed above. An appropriate P^r^^^s^on polymer***, and =olu«on pon,- 

- ^^Ts^Sona as » " .^*2^JSZ££>" W I 

^Tbere » no spa* limine as to me ^^Z^^t ~ 
type 10-50%. _/ . B „ ents amine oxide or imidazoline-type surface active agents 

•-:ssr.»=» 
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orovided by polymer particles enhances its germicidal effect even more, and even a small amount of 
germtfde^dd^su^in a sufficient sterili**on effect Giv n as examples ofgernnicdes a^emjy 
ammonium salts, polyhexamethylene biguanide. chlorohexidine gluconate .odoform. 3.4.4 -tnchtoro«r- 
. wK^WW ether, and the like. Germicid s that can be used are, of course, 

5 n0t, S to *^^ above, other components which are commonly used for detergent 

JS^c^SZSi L detergent composition of the present invention to the extent tha such 
%£ZZZ affect the effect of the composition. They are. for ^J^SSJ^ZS^ 
moisturizing agents, coloring agents, antiseptics, feeling improvers, perfumes, antphlog^cs. UV absorbers. 

10 ^TnVSergent composition of the present invention has a wide variety of applications jncluding^or 
exarnpfe. skin-washing detergents (e.g. face cleansers, body cleansers, sohd soaps, etc.). shampoos, 
kitchen deteraents, contact lens cleaners, and the like. . 

T^eTtergent composition of the present invention imparts no or extremely low .mtaton and small 

,s damage He surface of the object to be washed such as the skin and scalped also £~« ~£ 
feeling during washing, in addition, the detergent ccmposrt>on to wh,ch a gemHC.de .s added exmbrts 

'^ZZVZ^T^^ in the course of *e fo,.o* ng ******* 
exeX embodiments which are given for illustration of the invention and are not .ntended to be hmrtrng 
20 thereof. 

EXAMPLES 
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Synthetic Example 1 

510 a of 80% acrylic acid aqueous solution was neutralized with 360 g of ^/ rf | ^.. l J^ 

modulus of elasticity of 6.0 x 10* dyne/cm 2 . 
Synthetic Example 2 

A mixture of 100 g of 2-ethylhexyl acrylate. 0.5 g of ethylene glycol dimetJiacrylate^ andl Xlg of peroxy 
.auroy. Td a solution of 2.33 g of polyvinyl alcohol (Goseno. GH-17. ^^^^^r^edS 
Sc3l industry Co.. Ltd.) in 230. 7 g of ion-exchanged water were barged jrio 
and stirred at 350 rpm until dispersion. The temperature was rased to 80 C. at whch the reason 
p?oUTd for 8 hours. The cross-linked polymer suspension thus prepared was subjected steam 
i tc I produce beads of cross-linked 2-ethy.hexy. po.yacry.ate having an average part.de s*e of 150 
um and a modulus of elasticity of 3.8 x 1 0* dyne/cm 2 . 

Example 1 

Th« modulus of elasticities and detergent capacities of polymer beads of sodium polyacrylate prepared 
tSSZ ^ m^ufUrJ by Sunttomo Chemical Co.. Ltd. ) were measured accordmg 
to the following methods. 
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" The results are shown in Table 1. 

TABLE 1 
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(detergent composition 1 ). 
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Polymer particles 
Lauryl phosphate 

Carboxyvinyl polymer 
Polyethylene glycol 
Sodium carbonate 
p-dxybenzoic acid ester 
Perfume 
Purified water 




5.0% 
25.0 
9.3 
3.0 
0.5 
3.5 
3.0 
0.3 
0.3 
Balance 

100.0 
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Measurement of Petergency tm^ovement 
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Th„ «m« orocedure as in the measurement of detergency in Example 1 was earned out, xcept that 
^.TZZmZ oT the Ive formulation and a detergent composition containing no polymer 
SeTwTSS Z2* otpdymer parfc.e suspensions , in 5% s^'oHde ^ solu *° n * 
Sample 1. The detergency improvement was determined by the followng formula. 



W - WQ 

100 - wq 



x 100 (%) 
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wherein W is the detergency improvement, w is the detergency of the detergent composition containing 
polymer paries, and wo is L detergency of the composition containing no poiymer partc.es. 
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Measurement of Anthema 

Ratings obtained by the test using 10 subjects was taken as the degree of anthema. 



25 



No change in the skin glossiness: 
Exfoliation is slight 
Exfoliation is medium 
Exfoliation is heavy 



TABLE 2 

30 



Polymer 
Particles 


. - Detergency 
Improvement (%) 


Degree of 
Anthema 


Example 1 


50 


0.1 


Example 2 


38 


0.1 


Polystyrene 


67 


1 -2 



40 



45 



50 



Example 3 

ft. foHowins formula**. ^^J™^Z^££toT* SSS^Mhg. on use of » 



below. 
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Polymer particles 
Monolauroyl phosphate 
Triethanolamine 
Purified water 


5.0% 
10.0 
12.6 
Balance 


Total 


100.0 
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Measurement of Detergency Improvement 

The skin was washed with sample detergent compositions containing polymer Matt ana a iw a i 

detergency improvement formula given in Example 2. 
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Evaluation of Feeling upon Use 

as follows: 
AAA: Excellent 
BBB: Good 
CCC: Normal 

DDD: Bad (inconsistency and irritation were felt) 
The results are given in Table 3. 

TABLE 3 
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40 



45 



Polymer particle 
diameter before 
expansion (urn) 


Polymer particle diameter 
after expansion (urn) 


Rate of 
expansion 


Detergency 
improvement (%) 


Washing 
evaluation 


330 
163 
127 
90 
18 


690 
339 
264 
187 
38 


2.1 
2.1 
2.1 
2.1 
2.1 


10 
52 
83 
75 
32 


DDD 
BBB 
BBB 
AAA 
BBB 



so Example 4 

A soap of the following composition was prepared. 



BEST AVAILABLE COPY 



55 



EP 0 372 427 A2 




10 



15 



Example 5 
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A face cleansing foam 



of the following composition was prepared. 



Beads of Synthetic Example 1 

Potassium laurate 

Glycerol 

Propylene glycol 

Sodium benzoate 

Perfume 

Purified water 


3.0% 
40.0 
8.0 
3.0 
0.1 

Small amount 
Balance 


Total 


100.0 
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Example 6 



A body shampoo 



of the following composition was prepared. 
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Beads of Synthetic Example 1 
Triethanolamine monolaurate 
Ethanol 

Propylene glycol 
Perfume 
Purified water 




45 



5.0% 

45.0 
10.0 
10.0 
Small amount 
Balance 



All detergent 
detergency. 



compositions prepared in Examples 4-6 had 



both excellent feeling upon use and superior 
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Example 7 
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Formulation: 




Beads of Synthetic Example 1 
Benzalkonium chloride 
Potassium laurate 
Purified water 


0% or 5.0% 
0.2-1.0 
10.0 
Balance 


Total 


100.0 
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Method of Evaluating Germicidal Effect 
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Five (5) ml of sterilized water was applied to the hands of 5 healthy subjects who had not washed 
hands for 6 hours. After rubbing the both hands each other to thoroughly apply the sterilized water, the 
hands were pressed over a 15 diameter petri dish containing a normal agar medium. 

Then, 5 ml of a detergent composition 3 was applied to the hands of the subjects. After rubbing for 1 
minutes, the both hands were washed with city water for 30 seconds. The hands were pressed over a 15 
diameter petri dish containing a normal agar medium. This procedure was performed on the preparations 
containing different amounts of benzalkonium chloride given in Table 4. 

After incubating the petri dishes for 3 days at 27° C. bacterial colonies which were produced were 
counted. The results obtained by 5 subjects on each preparation was averaged. The bacterium removing 
effects (%) were determined by the following formula. 



Bacterium 
Removing Effect = 



1 - 



Number of Colonies 
after Sterilization 

Number of Colonies 
before Sterilization 



x 100% 



The results were shown in Table 4. 
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TABLE 4 







Polymer Particles (Beads of 
Synthetic Example 1) 


Benzalkonium 
Chloride 


Germicidal 
Effect (%) 


40 


Preparation 1 


5 


0.2 


87.3 




Preparation 2 


5 


0.5 


99.8 




Preparation 3 


5 


1.0 


99.0 




Comparative Preparation 1 


0 


0.2 


35.0 




Comparative Preparation 2 


0 


0.5 


65.0 


45 


Comparative Preparation 3 


o 


1.0 


74.0 



so 



Obviously, numerous modifications and variations of the present invention are possible in light of the 
above teachings. It is therefore to be understood that within the scope of the appended claims, the invention 
may be practiced otherwise than as specifically described herein. 
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Claims 

1. A detergent composition comprising polymer particles having an average particle size of 50-500 urn 
in 5% by weight sodium chloride aqueous solution and a modulus of elasticity of 1 x 10 3 - 5 x 10 s 
dvne/cm 2 in said sodium chloride aqueous solution. 
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© A detergent composition is disclosed. The com- 
position comprises polymer particles having an aver- 
age particle size of 50-500 urn in 5% by weight 
sodium chloride aqueous solution and a modulus of 
elasticity of 1 x 10 3 - 5 x 10 5 dyne/cm 2 in said 
sodium chloride aqueous solution. It exhibits a supe- 
rior physical or mechanical washing performance, 
and gives remarkably reduced irritation and minimal 
damage to the object being washed. When a ger- 
micide is incorporated in addition to the polymer 
particles, its sterilization effect is greatly enhanced. 
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